Nucleotide substitution pattern in rice paralogues: implication for negative correlation between the synonymous substitution rate and codon usage bias.
Understanding the correlation between synonymous substitution rate and GC content is essential to decipher the gene evolution. However, it has been controversial on their relationship. We analyzed the GC content and synonymous substitution rate in 1092 paralogues produced by two large-scale duplication events in the rice genome. According to the GC content at the third codon sites (GC3), the paralogues were classified into GC3-rich and GC3-poor genes. By referring to their outgroup sequences, we inferred the last common ancestor of sister paralogues and, consequently, calculated the average synonymous substitution rate for two gene classes. The results suggest that average synonymous substitution rate is lower in GC3-rich genes than that in GC3-poor genes, indicating that the synonymous substitution rate is negatively correlated with GC content in the rice genome. Through characterizing the synonymous nucleotide substitution pattern, we found a strong synonymous nucleotide substitution frequency bias from AT to GC in GC3-rich genes. This indicates possible limitations of commonly used methods developed to estimate the synonymous substitution rate. Their estimates might produce misleading results on correlation between the synonymous substitution rate and GC content.